Persistent phenotypic correction of central diabetes insipidus using adeno-associated virus vector expressing arginine-vasopressin in Brattleboro rats.
Adeno-associated virus (AAV) vector is suitable for gene transfer to the central nervous system. However, the efficacy of gene therapy for neuroendocrine disease is still unknown. In this study, we injected AAV vector encoding arginine-vasopressin (AVP) stereotaxically into the bilateral hypothalamus of Brattleboro rats. Brattleboro rats show a central diabetes insipidus (CDI) phenotype and growth retardation due to a complete deficiency of AVP. Following injection, both urine volume and urine osmolality normalized, and these therapeutic effects persisted for more than 50 weeks. In addition to phenotypic correction, secretion of transgene-derived AVP was enhanced after 24 h water deprivation or hypertonic saline injection, and water diuresis was demonstrated after acute water loading. Also, reduced body weight and low plasma insulin-like growth factor I levels of Brattleboro rats were restored after AVP gene transduction, suggesting the importance of AVP in growth. These findings indicate that hypothalamic neurons of Brattleboro rats can produce and release mature AVP following AAV-mediated gene transduction, resulting in long-term phenotypic correction of CDI. Moreover, the fact that transgene-derived AVP was secreted adequately in response to stimuli, even if it was expressed constitutively, suggests advantages of gene therapy for neuroendocrine diseases and offers a basis to investigate AVP function.